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Sugar pine dwarf mistletoe Siskiyou Mountains. Sugar pine dwarf
(Arceuthobium californicum) and  mistletoe primarily damages sugar pine
western white pine dwarf mistletoe (Pinus lambertiana) from southern
(Arceuthobium monticola) are para- California (San Diego County) along
sitic flowering plants that cause seri- the west side of the Sierra Nevada
ous damage in the coniferous forests Mountains to as far north as Mount
of the Sierra Nevada, Klamath, and Shasta. It also occurs in the northern
part of the Coast Range in Lake,
Tehama, and Siskiyou Counties (Fig-
ure 1). Sugar pine dwarf mistletoe has
not been found in the isolated sugar
pine populations in Nevada or in the
central and southern Coast Range of
California. Although sugar pine dwarf
mistletoe has been reported in south-
ern Oregon, this report has never been
confirmed and it is believed that it does
not occur in Oregon.
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Figure 1. Distribution of sugar pine and
western white pine dwarf mistletoes in
California and Oregon. Solid circles
represent sugar pine dwarf mistletoe and
open circles represent western white pine

dwarf mistletoe.

Western white pine dwarf mistletoe
parasitizes western white pine (Pinus
monticola) in the Klamath and Siskiyou
Mountains of northern California
(Siskiyou and Del Norte Counties) into
southwestern Oregon (Josephine,
Coos, and Curry Counties) (Figure 1).
Although western white pine is widely
distributed in California, the Pacific
Northwest, the Inland Empire, and into
western Canada, western white pine
dwarf mistletoe is only found within
the restricted range described above.
Western white pine dwarf mistletoe will
also infect sugar pine, but to a much
lesser extent than western white pine.
It also infects the rare Brewer’s

spruce (Picea breweriana) and rarely
occurs on Jeffrey pine (Pinus
jeffreyi). Although this dwarf
mistletoe has a small distribution it is
included in this pest leaflet because it
was formerly considered to represent
populations of sugar pine dwarf
mistletoe. However, in 1992 it was
classified as a distinct species. Earlier
reports of sugar pine dwarf mistletoe
in Oregon are probably based on
infection of sugar pine by western
white pine dwarf mistletoe. A few
other dwarf mistletoes also infect
western white pine, including mountain
hemlock dwarf mistletoe (4. tsugense
subsp. mertensianae) and limber pine



dwarf mistletoe (4. cyanocarpum).
These dwarf mistletoes are discussed
in other Forest Insect and Disease
Leaflets (See numbers 135 and 171 at
the following Web site: http://
www.na.fs.fed.us/pubs/fidl_hp.shtm).

Sugar pine grows as scattered individu-
als or small groups of trees in the mixed
conifer zone and comprises 6.5% of
the conifer volume in California. Al-
though sugar pine does not dominate
mixed conifer stands, it is one of the
most valuable timber species because
of its large size, straight bole, and de-
sirable wood characteristics. Forest
disease surveys by the USDA Forest
Service conducted from 1958 to 1965
in California found that sugar pine
dwarf mistletoe was present in ap-
proximately 22 percent of the sugar
pine stands examined. In addition,
more than 10 percent of the trees in

these stands were infected. More re-
cently, data from almost 5000 forest
inventory plots completed by the
USDA Forest Service in California es-
timated that about 19% of the sugar
pine is infected with dwarf mistletoe.
Therefore, an estimate that about 20%
of the sugar pine in California is in-
fected with sugar pine dwarf mistle-
toe is probably a reasonable approxi-
mation.

Life History

Dwarf mistletoes are small, seed-bear-
ing parasitic plants. The external
(aerial) shoots of sugar pine dwarf
mistletoe are yellow to yellow-green
and have their leaves reduced in size
to small scales. The shoots are pe-
rennial and usually about 3-4 inches
(7-10 cm) long (Figure 2). The shoots
of western white pine dwarf mistletoe

Figure 2. Female plants of sugar pine dwarf mistletoe.
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Figure 3. Female plants of western white pine dwarf mistletoe. The fruits

on this plant are nearly mature.

are typically dark brown and about 2-
4 inches (5-10 cm) long (Figure 3).
Aerial shoots arise from a network of
root-like strands embedded in host
branches. This network, called the
endophytic system, consists of two
parts: 1) cortical strands growing lon-
gitudinally in the bark, and 2) sinkers
growing radially in the wood. The en-
dophytic system absorbs nutrients and
water from infected branches, and will
usually continue to live as long as in-
fected host tissue remains alive. Dwarf
mistletoes are dependent upon their
host tree for water, minerals, and car-
bohydrates. Although the aerial shoots
do contain some chlorophyll which al-
lows them to produce small quantities
of carbohydrates through photosynthe-
sis, the principal function of aerial

shoots is reproduction.

The aerial shoots produce male and
female flowers on separate plants.
Flowers and fruits are both small and
inconspicuous structures. Flowering
primarily occurs during July for sugar
pine dwarf mistletoe and starts in July
but continues well into August for west-
ern white pine dwarf mistletoe. In-
sects and wind are both involved in pol-
lination.,

Fruits complete their development 13
to 15 months after pollination (Figure
3). The mature fruits contain one seed
averaging about 0.1 inch (3 mm) in
length. Seed dispersal is one of the
most interesting characteristics of
dwarf mistletoes. Seeds are dis-



charged explosively from the small
fruits in September for sugar pine
dwarf mistletoe, but for western white
pine dwarf mistletoe seed dispersal ex-
tends from early October through early
November. Dispersed seeds may
travel 30 to 40 feet (10-13 m), but most
land within 10-15 feet (3-5 m) of the
disseminating shoot. A sticky seed
coating called viscin enables seeds to
stick to most objects they strike.
Needles are the most common receiv-
ing surface. Viscin, when first moist-
ened by rains, acts as a lubricant.
Seeds slide down and either fall off
needles or become lodged on bark at
the base of needles. They are fas-
tened in place when the viscin dries
and they over winter in a dormant con-
dition. They are often destroyed by
insects and fungi, or dislodged by hard
rains or heavy snowfall, so only a small
proportion of the seeds dispersed ac-
tually survive and give rise to new
plants.

Seeds that survive the winter adhered
to host tissue germinate in early spring.
A structure called a radicle emerges
from the germinating seed and grows
along the bark surface until an obstruc-
tion, usually a needle base, is encoun-
tered. The radicle then forms a mound
of tissue called a holdfast which de-
velops an infection peg that penetrates
the host branch. The mistletoe’s en-
dophytic system then develops in the
bark and wood of the infected branch.
Infection occurs most readily in
branches less than five years old be-
cause their bark is more easily pen-
etrated than older branches. Once the
mistletoe is established within a branch,
it may continue to grow into and along

the branch. If the infection occurs
within six inches of the main bole of
the tree, the endophytic system may
eventually reach the bole and aerial
shoots will form on the main stem. But
sometimes large bole swellings may
develop because the bole was infected
directly by a seed when the main stem
was very young.

Aerial shoots typically appear 2 to 3
years after initial infection. Infections
that have not yet produced aerial shoots
are called latent infections. The typi-
cal length of time needed for female
plants to complete their life cycle from
initial establishment to dissemination of
the first seed crop is 4 to 5 years.
Many successive crops of aerial shoots
may be produced from the established
endophytic system.

Symptoms and Signs of
Infection

The first symptom of dwarf mistletoe
infection is the appearance of slight
swellings at infection sites. Swellings
become visible 1 to 2 years after in-
fection occurs. Usually mistletoe
shoots emerge from the area of swol-
len tissue. Older swellings become less
obvious and produce fewer shoots.
Often on older swollen branches only
the remnants of shoots, called basal
cups, remain after the shoots have
fallen off the branches.

On severely infected trees the most
obvious symptoms of dwarf mistletoe
infection are witches’ brooms (Figure
4). Witches’ brooms are variously
shaped masses of abnormal branch
and twig growth. Often the branches



Figure 4. Witches’ brooms associated
with severe infection by sugar pine dwarf
mistletoe on sugar pine. The dead tree on
the left was also infected with sugar pine
dwarf mistletoe and was killed by
mountain pine beetles.

in these brooms have several mistle-
toe plants on them. In severely infected
pines, witches’ brooms often encom-
pass most of the tree’s foliage and rep-
resent a significant drain on the tree’s
vigor.

Severely infested sugar pine and west-
ern white pine stands typically have
many trees with stunted growth,
witches’ brooms, dying or dead tops
and branches, and dead trees.
Unmanaged stands eventually contain
numerous dying and dead trees usu-
ally bearing remnants of dwarf mistle-
toe induced witches’ brooms (Figure
5).

Spread and Intensification

Several interrelated factors influence
tree-to-tree spread of dwarf mistle-
toes. These include size class, stand
structure, species composition of
stands, tree spacing, and infection po-
sition. In single storied stands, hori-
zontal spread is estimated to be 1.5 to
2 feet (0.5-0.6 m) per year. Spread in
multistoried stands is more rapid be-
cause understory trees are bombarded
by dwarf mistletoe seeds from infected
overstory trees. Presence of non-sus-
ceptible tree species can slow the
spread of dwarf mistletoes. Spread
rates in very dense stands are less than
in more open stands because dwarf
mistletoe seed production is usually
reduced due to limited light and low-
ered host vigor. In addition, many
seeds are intercepted before they travel
far. Dwarf mistletoe seeds from
shoots located high in tree crowns tend
to travel farther than those from shoots
in lower portions of crowns.

Nearly all dwarf mistletoe spread is
local and results from explosive dis-
charge of seeds. In some cases, wind
influences the distance and direction
of seed travel. Birds and other ani-
mals are responsible for some long-
distance spread when seeds stick to
them and later are rubbed off onto sus-
ceptible trees.

The 6-class dwarf mistletoe rating
(DMR) system is useful for quantify-
ing intensity of infection in trees and
stands. In this system, the live crown
of'the tree is visually divided into thirds



Figure 5. Dead, mature sugar pines
severely infected with sugar pine dwarf
mistletoe and killed by mountain pine
beetle in the Sierra Nevada Mountains.
Note the numerous, large witches’
brooms scattered throughout the crown
of this dead tree.

and each third rated as: 0 = no visible
infection, 1 =light infection (less than
half of the branches in the crown third
have dwarf mistletoe infections), or 2
= severe infection (more than half of
the branches in the crown third have
infections). The three ratings are then
added to obtain a tree rating. The tree
ratings of all live trees (including
uninfected ones) are then averaged to
obtain a stand or plot rating. The 6-
class DMR system has been used
since the late 1950s and is the stan-
dard protocol in the U.S., Canada, and
Mexico for assessing severity of dwarf
mistletoe infection on individual trees
and within stands.

As arough rule-of-thumb, intensifica-
tion of dwarf mistletoes averages about
one DMR class per decade for indi-
vidual trees, but varies with tree size,
stand position, and overstory infection.
Infection intensifies most rapidly in sap-
ling or pole-size trees under severely-
infected larger trees.

Impacts

Infection by dwarf mistletoes causes
increased tree mortality, reduced
growth rates and loss of vigor, low-
ered timber quality, reduced cone and
seed production, and increased suscep-
tibility to other damaging agents.
These detrimental effects result from
the dwarf mistletoe plants taking food
and water from the host, thus reduc-
ing the amount available for the tree’s
normal growth, protective, and repro-
ductive processes. The effect of dwarf
mistletoe on growth increases with
severity of infection and is especially
acute in severely infected trees (DMR
5 or 6). Tree volume growth can be
reduced by as much as 60% in severely
infected trees. Once infected trees
reach a DMR of 6 they can be ex-
pected to die within 10 years and of-
ten they die in less than 5 years. Ma-
ture pines weakened by dwarf mistle-
toe infection are frequently attacked
and killed by bark beetles, particularly
mountain pine beetle and western pine
beetle (Figure 5). In addition, the wood
quality of mature sugar pines is often
reduced due to the development of
large knots when persistent witches’
brooms occur on severely infected
trees. Infections of the main stems of
sugar pines may also result in pitchy,
cross-grained wood of low grade.



Other forest values are affected ad-
versely by dwarf mistletoes. Witches’
brooms and dead branches can in-
crease the hazard potential in recre-
ation sites because they may cause
trees and branches to break and fall.
Dead and dying trees detract from vi-
sual quality. Potential for wildfires is
increased because of dead branches,
increased tree mortality, and the ac-
cumulation of dead branches around
the bases of infected trees.

Dwarf mistletoe infection also can
have beneficial effects. Flowers,
shoots, and fruits are food for insects,
birds, and mammals. Witches’ brooms
are used by birds and mammals for
nesting, foraging, resting, and cover.
Tree mortality caused by dwarf mistle-
toes, either directly or by predisposing
trees to other agents, provides snags
as habitat for cavity nesting birds and,
eventually, coarse woody debris on the
forest floor.

Management

In forest ecosystems, dwarf mistletoes
have value as individual, biological spe-
cies and act as disturbance agents, in-
fluencing both the structure and func-
tion of forest communities. Manage-
ment of dwarf mistletoes must recog-
nize their value as functional compo-
nents of forest ecosystems. In areas
where timber production or developed
recreation is the primary goal, direct
control of dwarf mistletoes may be
warranted. In other areas, where wild-
life or esthetic values are more impor-
tant, allowing dwarf mistletoe popula-
tions to remain or increase may be
appropriate.

The objective of any control effort
should be to reduce the amount of
dwarf mistletoe to levels that are rela-
tively harmless to the pines. Trees with
a DMR of less than 4 do not suffer
severe growth loss. Complete elimi-
nation of the dwarf mistletoe is unnec-
essary and very difficult, if not impos-
sible to accomplish.

For most dwarf mistletoes, the only
practical control over large forested
areas is through cultural treatments.
Profitable production of sugar pine tim-
ber in many local areas often depends
on dwarf mistletoe control. Because
the parasite can cause large reductions
in yield, control should be considered
in all timber-producing sugar pine
stands where dwarf mistletoe is
present. Western white pine is not a
commercially important timber species
within the range of western white pine
dwarf mistletoe.

Shelterwood/Seed Tree Treatments

Shelterwood and seed tree harvests
may be good even-age management
methods to apply in dwarf mistletoe-
infested pine stands. Trees selected
to provide shelter or seeds should be
uninfected or only lightly infected
(DMR 1 or 2). Moderately and se-
verely infected trees, in addition to be-
ing a source of dwarf mistletoe seeds,
produce poorer crops of tree seeds.
Infected shelterwood or seed trees
should be removed as soon as suscep-
tible reproduction becomes established.
As a general rule for most dwarf
mistletoes it is desirable to remove the
infected overstory before the young
stand is 3 feet (1 m) tall or 10 years
old.



Favor Non-host Species

In mixed-species stands that contain
sugar pine or western white pine in-
fected by dwarf mistletoe, silvicultural
treatments should favor other tree spe-
cies. Non-hosts left between infected
and non-infected pines prevent or slow
the spread and intensification of the
parasite. All other tree species occur-
ring in mixed conifer forests within the
range of these dwarf mistletoes can
be retained other than their principal
hosts: sugar pine or western white
pine.

Thinning and Sanitation

Thinning or sanitation by removal of
infected trees can be an effective treat-
ment in lightly infested stands. Lightly
infested is defined as those stands in
which there are acceptable numbers
of desirable dwarf mistletoe-free or
lightly infected (DMR =1 to 2) trees.
Pines with one-half or more of their
crowns infected by dwarf mistletoe
(DMR = 3 to 6) may decline rapidly
about 10 years after they are exposed
to full sunlight by thinning. Because
of their rapid decline, moderately in-
fected trees should not be left when
stands are being sanitized unless they
can be expected to reach merchant-
able size within 15 years. Reexami-
nation of stands 5 years after sanita-
tion is desirable to determine if addi-
tional sanitation is needed.

Moderately and severely infested
stands should not be sanitized because
many trees with latent infections will
be missed, and once these trees are
released from competition, the num-

ber of dwarf mistletoe plants will in-
crease rapidly within their crowns.

In stands where the management of
hiding and thermal cover for wildlife is
a principal consideration infected trees
with large witches’ brooms should be
treated by girdling rather than felling.
If this is not an appropriate option be-
cause of stocking considerations or fire
hazard, then these trees should be re-
tained and the area managed as wild-
life habitat.

Chemical Control

The chemical Florel® (active ingredi-
ent = ethephon) is registered by the
Environmental Protection Agency for
control of dwarf mistletoes. This com-
pound, when sprayed directly on dwarf
mistletoe shoots, releases ethylene
which causes premature shoot abscis-
sion. If applied at the proper time,
Florel ® will cause the aerial shoots to
fall off of infected host branches be-
fore fruits mature and seeds are dis-
persed, thereby preventing spread of
these dwarf mistletoes. However, the
endophytic system inside of the in-
fected branches remains alive, and it
will produce new aerial shoots in 1-4
years after the infected trees have
been treated. Therefore, periodic re-
treatments will be needed to prevent
further seed production and spread of
the mistletoes. Because treatments
with Florel ® are relatively expensive
depending on the size and number of
trees that need to be treated, the se-
verity of infection on each tree, and
the cost of the product, it is usually only
practical to treat infected trees in rec-
reation areas or near homes. Aerial
applications have not proven effective.



Management in Recreation Areas

In recreational forests, sanitation treat-
ments that favor non-susceptible hosts
or remove infected overstory trees may
be appropriate. Branch pruning and
tree removal can reduce the impact of
dwarf mistletoe and improve the health
and longevity of stands. Candidates
for branch pruning are trees with in-
fections only in the lower half of their
crown. In addition to prolonging tree
life, pruning can reduce the danger of
trees or branches breaking and caus-
ing accidents. Furthermore, for some
high-value trees that have large
witches’ brooms in their lower crown,
the removal of the witches’ brooms can
improve their vigor. These trees may
have to be re-pruned occasionally to
remove developing witches’ brooms.
Another consideration in recreation
areas or near homes is that pines with
dwarf mistletoe infections in their main
stems may contain decayed wood and
therefore have a high potential to fail.
These trees should be examined care-
fully and when decay is found or ex-
pected, they should be removed or
their potential to cause personal injury
or structural damage to buildings miti-
gated.

Follow-up Treatments

Regardless of the treatment applied in
dwarf mistletoe-infested pine stands,
it is recommended that the treated ar-
eas be reexamined every 3-5 years.
This is necessary because the initial
treatment will probably not have re-
moved all of the infected trees for a
variety of reasons. Latent infections

which were difficult to observe during
the initial treatment will usually be more
evident 3-5 years later. Re-examina-
tions may determine that further treat-
ment is needed in the stand to remove
additional dwarf mistletoe-infected
pines that were missed during earlier
treatments. In addition, dwarf mistle-
toe severity may have increased dra-
matically in some trees that were re-
tained in earlier treatments.

Assistance

Additional information concerning the
identification and management of sugar
pine and western white pine dwarf
mistletoes can be obtained by contact-
ing a County Cooperative Extension
Agent, a local state forestry office, or
the nearest USDA Forest Service, For-
est Health Protection (FHP) Service
Area office.
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Pesticides used improperly can be injurious to humans, animals,
and plants. Follow directions and read all precautions on the
labels. Consult your local forest pathologist, county agricultural
agent, or State extension agent about restrictions and registered
uses of particular pesticides.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, martial status, familial status, parental status, religion, sexual orientation,
genetic information, political beliefs, reprisal, or because all or a part of an individual’s
income is derived from any public asistance program. (Not all prohibited bases apply
to all programs.) Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, SW, Washington, DC 20250-9410 or call (800) 795-3272 (voice)
or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer.
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Pesticide-Information Disclaimer

This page has been added; it is not part
of the original publication.
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This USDA Forest Service Forest Pest Leaflet (FPL) or Forest
Insect & Disease Leaflet (FIDL) - both representing the same
publication series - has been reproduced in whole from the original
publication as a service of the Montana Department of Natural
Resources and Conservation (DNRC) Forest Pest Management
program. Both FPLs and FIDLs contain useful and pertinent
information on forest insect and disease biology, identification, life
cycles, hosts, distribution, and potential management options.

Some FPLs and FIDLs, however, discuss and (or) recommend
pesticides that are no longer registered with the U.S.
Environmental Protection Agency or are no longer available for
use by the general public. Use of these pesticides is neither
recommended nor endorsed by the Montana DNRC.

Before using any pesticide be sure to consult either a forest health
specialist; state extension agent; your state’s Departments of
Agriculture, Natural Resources, or Forestry; or other qualified
professional or agency with any questions on current pesticide
recommendations for forest insects and diseases.




